
























































https://ieeexplore.ieee.org/document/4668445










https://se.mathworks.com/help/fusion/ug/magnetometer-calibration.html
https://se.mathworks.com/help/fusion/ug/magnetometer-calibration.html










https://www.nxp.com/files-static/sensors/doc/app_note/AN3461.pdf









	Lysbilde 1: FYS3240- 4240  Data acquisition & control 
	Lysbilde 2: Topics
	Lysbilde 3: Book
	Lysbilde 4: Inertial sensor errors
	Lysbilde 5: Typical systematic errors
	Lysbilde 6: Alignment errors - examples 
	Lysbilde 7: Random errors
	Lysbilde 8: Examples: Gyro bias & random walk
	Lysbilde 9: Gyro bias drift error
	Lysbilde 10: Inertial sensor performance - gyros 
	Lysbilde 11: Inertial sensor performance - gyros  
	Lysbilde 12: Classification of IMUs
	Lysbilde 13: IMU example 
	Lysbilde 14: GNSS/INS example unit
	Lysbilde 15: Indoor navigation
	Lysbilde 19: Measurement models
	Lysbilde 20: Rate gyroscope measurement model
	Lysbilde 21: Raw data to physical units - gyro
	Lysbilde 22: Example - temperature effect on gyro output
	Lysbilde 24: Temperature compensation - example
	Lysbilde 26: Accelerometer measurement model
	Lysbilde 27: Sensor calibration
	Lysbilde 28: Calibration
	Lysbilde 29: The importance of inertial sensor calibration
	Lysbilde 30: The importance of bias
	Lysbilde 31: Simple 1D accelerometer calibration
	Lysbilde 32: Accelerometer calibration
	Lysbilde 33: 3D gyroscope calibration
	Lysbilde 34: Block diagram of gyro calibration 
	Lysbilde 35: Self-heating after turn on - stabilization
	Lysbilde 36: Zero velocity update of the INS 
	Lysbilde 37: Magnetometers
	Lysbilde 38: Magnetometers II
	Lysbilde 39: Magnetometers III
	Lysbilde 40: Magnetometer calibration in 3D
	Lysbilde 41: Magnetometer calibration in 3D
	Lysbilde 43: 2D magnetometer calibration
	Lysbilde 44: Determine roll, pitch and yaw (heading)
	Lysbilde 45: Tilt  sensing using 3D accelerometer 
	??�L�y�s�b�i�l�d�e� �4�6�:� �T�i�l�t� � �s�e�n�s�i�n�g� �u�s�i�n�g� �3�D� �a�c�c�e�l�e�r�o�m�e�t�e�r� �  �� �r�o�l�l� �a�n�d� �p�i�t�c�h
	Lysbilde 47: Absolute heading from gyroscopes 
	Lysbilde 48: Absolute heading from INS or GNSS
	Lysbilde 49: Absolute heading from magnetometer

